tion of defects of the lower eyelid. Based on the medial and lateral palpebral arterial arcades, it delivers vascularized tissue to the anterior lamella and provides a multivector reconstruction of the lower eyelid, together counteracting midfacial descent and weak lower eyelid support.
Methods | This retrospective interventional case series was conducted on all patients who underwent the bipedicled orbicularis oculi myocutaneous flap from January 1, 2015, to February 28, 2018. The study was approved by the University of North Carolina Institutional Review Board, and requirement to obtain all elements of informed consent was waived as all data were deidentified.
In the surgical procedure for the bipedicled orbicularis oculi myocutaneous flap, 3 incisions are marked ( Figure 1A ): (1) an infraciliary incision 2 mm below the lash line extending 5 mm lateral to the lateral canthal angle, (2) an incision at the supratarsal crease, and (3) a superior incision 8 to 12 mm superior to the supratarsal crease. The infraciliary incision and the incision at the supratarsal crease are connected superolateral to the lateral canthus.
Local anesthetic is infiltrated, and the infraciliary incision is made through the skin and orbicularis oculi muscle, remaining superficial and superior to the lower border of the inferior tarsal plate ( Figure 1B) . Next, the supratarsal incision is carried through the skin and orbicularis oculi muscle and connected to the previously made infraciliary incision laterally.
Calipers are used to confirm the vertical height required to reconstruct the anterior lamella and the superior incision A, Three incisions are marked: (1) infraciliary incision 2 mm below the lash line extending 5 mm lateral to the lateral canthal angle, (2) incision at the supratarsal crease, and (3) superior incision located 8 to 12 mm superior to the supratarsal crease. Incisions 1 and 2 are connected superolateral to the lateral canthus. B, Local anesthetic is infiltrated, and the infraciliary incision 1 is made through the skin and orbicularis oculi muscle, remaining superficial and superior to the lower border of the inferior tarsal plate. Next, the supratarsal incision 2 is carried through the skin and orbicularis oculi muscle and connected to the previously made infraciliary incision 1 laterally. Calipers are then used to confirm the vertical height required to reconstruct the anterior lamella and the superior incision 3 is made. C, The bipedicled flap is elevated in a suborbicularis plane, transposed laterally and interpolated medially, and then carefully inset into the infraciliary incision, just inferior to the inferior tarsal tendon. D, All incisions are closed in a running fashion. E, A Frost stitch is then left in place for 5 days. The interpolated medial pedicle is allowed to heal secondarily. Adapted with permission from Tom Waldrup, MSMI. is made. The bipedicled flap is elevated in a suborbicularis plane, transposed laterally and interpolated medially, and carefully inset into the infraciliary incision, just inferior to the inferior tarsal tendon ( Figure 1C and D). All incisions are closed in a running fashion. A Frost stitch is left in place for 5 days ( Figure 1E ). The interpolated medial pedicle is allowed to heal secondarily. Ectropion is qualitatively graded using the ectropion grading scale (EGS). 6 Preoperative and postoperative marginal reflex distance 2 is measured using photographs ( Figure 2) . The EGS, marginal reflex distance 2, and dry-eye symptoms improved in all patients after the procedure. Mean marginal reflex distance 2 reduction was 5.14 mm (range, 3-8 mm). An EGS score of 0 (complete resolution of ectropion) was seen in 5 patients, an EGS score of II (residual scleral show) was seen in 1 patient, and an EGS score of III (lower eyelid eversion) was seen in 1 patient, who was treated with revision medial and lateral canthopexy. The 2 patients with an EGS score of II or III had involvement of both the upper and lower divisions of the facial nerve, while those with an EGS score of 0 did not have involvement of the lower division. No wound dehiscence or loss of flap viability occurred.
Discussion | In patients with advanced paralytic eyelid syndrome, defined as eversion of the lacrimal punctum, conjunctival metaplasia, stenosis of the lacrimal system, and recurrent surgical failures, different approaches to reconstruction of the lower eyelid are necessary. 6 The bipedicled orbicularis oculi myocutaneous flap provides vascularized tissue and robust medial, lateral, superior, and posterior vectors of suspension, simulating the anatomical forces exhibited by the orbicularis oculi muscle. It successfully corrects lower eyelid ectropion and counteracts the mechanical pull from the ptotic midface.
Figure 2. Preoperative and Postoperative Photographs Preoperative photographs of 4 patients Postoperative photographs of same 4 patients
The preoperative and postoperative photographs show patients with paralytic ectropion and its subsequent correction using the bipedicled orbicularis oculi myocutaneous flap. The authors sought to determine the association of autologous fat filling with ophthalmic function complications in rabbits. They observed that minced fat injection was associated with more ophthalmic complications than injection of fat granules or fat lipid, and increasing the injection volume of fat tissues was associated with increased incidence of morbidity and mortality. 1 The similarities between the rabbit and human ophthalmic systems ensure the practical significance of the study. Autologous fat is the most frequent filler associated with blindness, as observed by Beleznay et al 2 in an important systematic review. In particular, fat injection into the glabella was associated with the most dangerous results. This procedure can cause drowsy mentality, global aphasia, complete sensorimotor hemiplegia, deep coma, central hyperventilation, and decorticate rigidity, necrotized left eye, stroke owing to acute infarction in the left hemisphere, and even death. Fat injections into the glabella and periorbital areas should be done carefully to prevent intravasation of the fat. The retrograde embolic transit of the injected products from peripheral facial vessels into the ophthalmic arterial system may cause ophthalmic artery occlusion or can be flushed anteriorly and block the central retinal artery or its branches, depending on the variable particle size.
In 2017, Scheuer et al 4 described their anatomically based techniques to minimize risk and maximize safety when injecting in the face. They described 6 facial danger zones, including the glabella/eyebrow, temporal region, perioral region, nasolabial fold, nose, and infraorbital region. The concept of facial danger zones was already introduced by Brennan in 2014, 5 in an article focusing on 5 anatomical danger zones to avoid during dermal filler and volume enhancer injection procedures.
5
Most importantly, the practitioner should be able to recognize complications and address them immediately. We suggest early ocular massage and rebreathing into a plastic bag as safe carbon dioxide and oxygen therapy. These are uncomplicated and effective methods to restore the retinal circulation and reverse vision loss. 
Considerations for Ophthalmic Complications
To the Editor I read with interest the article by Liu et al 1 in JAMA Facial Plastic Surgery. The authors present a well-grounded study by demonstrating the vascular anatomy in the facial and ocular region in New Zealand white rabbits, and investigate the complications of visual impairment, blindness, and death through autologous fat injection. I would like to present some points for their consideration. First, although the authors present the rabbit and human ophthalmic vascular systems as being similar, it should be noted that some critical differences exist. [2] [3] [4] [5] The human system does not have an external ophthalmic artery originating from the external carotid artery. The long ciliary arteries in the rabbit form a route of connection between this auxiliary artery and the internal ophthalmic artery. This may provide an extra route through which fat emboli and retrograde vascular occlusion could occur in the rabbit. The rabbit retina is also somewhat peculiar in that retinal vessels are confined to a
